INTRODUCTION
============

Colonoscopy has become a routine investigation in the diagnosis and treatment of many colonic diseases. Complications are few and consist mainly of hemorrhage (1% to 2%) and colonic perforation (0.1% to 0.2%). Other rare complications include bacteremia, vasovagal problems, ileus, EKG abnormalities, mesenteric tears, pneumothorax, pneumoperitoneum, pneumoscrotum, and colonic volvulus.^[@B1],[@B2],[@B3]^

Splenic injury after colonoscopy is rare, serious, and may become a lethal complication of the procedure. The most likely mechanism is tension on the splenocolic ligament or on pre-existing adhesions due to manipulations of the colon, or as a result of a direct injury to the spleen during passage through the splenic flexure. Intraperitoneal adhesions or any underlying splenic pathology may increase the risk.

With the increasing use of colonoscopy, physicians should be aware of the rare life-threatening complication of this procedure. We present 2 cases of splenic injury after colonoscopy in which splenectomy was mandatory. We reviewed the world literature by using Pubmed and Medline to identify the mechanism, risk factors, presenting signs and symptoms, preventive measures, and diagnostic and management options.

CASE REPORT 1
=============

A 56-year-old woman with a past medical history of asthma, cholecystectomy, and hysterectomy, underwent routine screening colonoscopy. Seven polyps were removed in the ascending, transverse, and sigmoid colon without difficulties. Eight hours later, the patient developed severe diffuse abdominal pain that progressively worsened. She returned to the emergency department, where her blood pressure was 70/40 mm Hg, and her heart rate was 120/minute. On physical examination, she had diffuse abdominal tenderness, rebound, and guarding. Her hematocrit dropped to 30 mg/dL from a precolonoscopy value of 41 mg/dL. She was resuscitated with IV crystalloids. CT scan of the abdomen and pelvis revealed splenic injury with a large amount of blood in the left upper quadrant, perihepatic region, and pelvic areas (**[Figure 1](#F1){ref-type="fig"}**).

![CT abdomen with intravenous and oral contrast. Free perihepatic and perisplenic fluids can be seen, hounsfield density consistent with blood. Arrow point to the medially displaced spleen by the surrounding hematoma.](jsls-13-4-616-g01){#F1}

The patient underwent exploratory laparotomy that revealed 2000 mL of blood and clots in the peritoneal cavity and nonperforated colon. Multiple adhesions were noted between the omentum and the liver, colon, spleen, and stomach. Lysis of adhesions was done, the splenocolic ligament was divided, and the splenic flexure was mobilized. Active bleeding from the splenic hilum was seen, and a splenectomy was performed. Surgical pathology examination showed a ruptured spleen with no underlying splenic pathology. The postoperative course was smooth. The patient remained stable over the course of her hospitalization. She tolerated an oral diet on the second postoperative day and was discharged home after receiving postsplenectomy vaccinations on the fourth postoperative day with an uneventful postoperative recovery.

CASE REPORT 2
=============

A 55-year-old woman with no significant past medical history underwent a routine screening colonoscopy. Two small flat polyps were removed from the hepatic flexure, and one sessile polyp was removed from the cecum. Twelve hours later, she presented to the emergency department with severe abdominal pain, nausea, and vomiting. Her heart rate was 73/minute and blood pressure was 100/50 mm Hg. Her abdomen was soft, distended, and tender in both left lower and left upper quadrants. Her hematocrit on presentation was 39 mg/dL, while it was 44 mg/dL before colonoscopy. CT scan of the abdomen and pelvis showed free intraperitoneal blood with hematoma around the spleen displacing the spleen medially (**[Figure 2](#F2){ref-type="fig"}**).

![CT abdomen with intravenous and oral contrast. Arrow point to the medially and anteriorly displaced injured spleen with the surrounding hematoma.](jsls-13-4-616-g02){#F2}

Exploratory laparotomy revealed 1500 mL of fresh blood in the peritoneal cavity and 500 mL of clots around the spleen. The splenocolic and renocolic ligaments were divided, and the splenic flexure mobilized. Bleeding was active around the splenic hilum. Splenectomy was performed. The colon and the remaining intraperitoneal organs appeared normal, and no adhesions were seen. Surgical pathology showed a ruptured spleen with no underlying splenic pathology. The patient tolerated the procedure well. She was started on an oral diet on the first postoperative day. She received postsplenectomy vaccinations and was discharged home on the third day after surgery with an uneventful, stable postoperative course.

DISCUSSION
==========

A review of the literature indicates that the first case of splenic injury associated with colonoscopy was reported in 1974,^[@B5]^ and fewer than 70 cases have been reported in the world literature since then.^[@B9]^ The most likely mechanism for this complication is tension on the splenocolic ligament, or on pre-existing adhesions, or on both, due to manipulations of the sigmoid, descending colon, or transverse colon, or due to a more direct effect, occurring during the passage of the endoscope through the splenic flexure resulting in parenchymal tears or avulsion of the spleen.^[@B1]^ Splenic rupture can occur in a normal spleen after a technically demanding colonoscopy. Patients with a history of previous abdominal surgery or trauma are at increased risk for splenic injury due to the presence of splenocolic adhesions. Hematological, infectious, and infiltrative diseases that lead to splenomegaly, inflammatory bowel disease, and pancreatitis increase the risk for splenic rupture after colonoscopy.^[@B2]^ In a review of 8 patients with splenic injury, Petersen et al^[@B9]^ found that loops causing difficulties occurred during the colonoscopy in 4 patients. However, many splenic injuries have occurred in reportedly easy colonoscopies in patients without significant adhesions.^[@B6]^ Other contributing factors to splenic injury include certain techniques used to navigate the splenic flexure, such as the blind advancement of the endoscope past the splenic flexure and hooking the splenic flexure to straighten the left colon.^[@B6]^ Splenic injury has also been reported in association with colonic perforation after colonoscopy and following endoscopic retrograde cholangiopancreatography in 2 case reports.^[@B4],[@B7]^

The most common signs and symptoms are abdominal pain without radiographic evidence of perforation, left shoulder pain, peritoneal irritation, and orthostatic changes. Due to a low index of suspicion, many of the previously reported cases were diagnosed relatively late--- up to 10 days after the procedure.^[@B8]^ Viamonte et al^[@B4]^ in a review of 14 patients with splenic injury after colonoscopy observed abdominal pain in 64% of the patients soon after the procedure, and that hemodynamic instability was nearly universally seen. In a review of 8 cases, Petersen et al^[@B9]^ found that all patients were symptom-free after colonoscopy, for 4 hours to 7 days. The diagnosis can be problematic, partly because of the characteristic symptom-free interval and partly because referring physicians or even endoscopists might not be aware of this unusual complication of the procedure.

CT scan is highly accurate for detecting splenic injury and the extent of hemoperitoneum. This examination is considered the diagnostic modality of choice in a stable patient.^[@B6]^ Espinal et al^[@B6]^ in a review of 17 cases found 8 patients were diagnosed by CT scan, 6 by laparotomy, and 1 each by angiography, ultrasound, and autopsy. Although splenectomy is required in the majority of cases, observation or splenorrhaphy may be options in select cases.^[@B6]^ The nonoperative approach is usually taken in patients with no intraperitoneal blood, a closed subcapsular hematoma, and a stable hemodynamic status.^[@B3]^

Preventive measures include good colonoscopy technique to avoid loop formation and to avoid the use of excessive force.^[@B9]^ The left lateral position of the patient may reduce the risk of splenic injury after colonoscopy compared with the supine position. It is reasoned that the supine position exerts opposing forces on the spleen from gravity and traction. This leads to an increase in the splenic capsule tear, especially if other predisposing factors are present, such as previous abdominal surgery. It has been suggested that the effect of these forces might decrease in the left lateral position.^[@B10]^

In both of our cases, the colonoscopy was uneventful; presentation was within 12 hours after the procedure, and the CT scan demonstrated splenic injury. Conservative management was not an option in either case due to the presence of active bleeding and a large amount of free intraperitoneal blood. Of note is that neither of the 2 patients had primary splenic pathological disease that might account for rupture. One of the patients had dense adhesions from a previous surgery.

CONCLUSION
==========

The incidence of splenic rupture after colonoscopy may be higher than suggested in the literature, as many authors are not eager to publicize their morbidity. The endoscopist should suspect splenic injury after colonoscopy in a patient who develops abdominal pain and tenderness without any evidence of bowel perforation or rectal bleeding with or without hemodynamic instability. Excessive force and loop formation should be avoided during colonoscopy. Although patients with intraperitoneal adhesions and those with underlying splenic pathology have a greater chance of experiencing this complication, splenic injury can occur in a normal spleen and without intraperitoneal adhesions. Exploratory laparotomy should be considered for unstable patients and those with active bleeding in the peritoneal cavity. In our 2 cases, the spleen could not be preserved, and splenectomy was mandatory because the injury could not be managed using conservative techniques. In a stable patient, abdominal CT scan is advisable to help in the diagnosis and to select those patients who may be managed conservatively.
